I. INTRODUCTION
Transport of water in plants is of wide interest. It is the major pathway for the tremendous quantity of water that is moved from land to atmosphere. It also is essential in the normal functioning of the plant. That functioning, including transpiration, depends fundamentally on plant water status, which in turn depends on the precarious balance between water loss to the atmosphere and water uptake from the soil. If the leaf water content decreases by only a few percent, for example, the stomata may close, causing a virtual halt in both transpiration and plant production.
When transpiration starts from a leaf, the initial rate of water loss exceeds the rate of gain, and the water content and potential of the tissue falls. It does so until the gradient that drives liquid water uptake is high enough to balance water loss and the tissue comes to a steady state. This chapter is concerned with the development of these water deficits over a day, or a longer drying cycle. The treatment is necessarily broad since controls are located throughout the soil-plant-atmosphere system. In fact, some of the most interesting flow processes occur at the immediate boundaries of root and soil, leaf and air. For more detailed treatments the reader is directed to other chapters in this volume, and to earlier reviews of transport in the soil and plant (e.g., Gardner, 1960 Gardner, , 1968 Cowan, 1965; Cowan & Milthorpe, 1968; Newman, 1974 Newman, , 1976 Jarvis, 1975; Tinker, 1976; Taylor & Klepper, 1978) and in the atmosphere above plants (Lemon, 1965; Monteith, 1964 Monteith, , 1973 Tanner, 1968; Thorn, 1975) .
A. Electrical Analogs
Throughout this discussion we will be describing the relationship between the steady flow rate of water and the force assumed to be driving it. The hope is that the two will be proportional. This approach has been used successfully to describe electrical current (Ohm's Law), diffusion (Fick's
